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(54) ATM radio transmission apparatus 



(57) An ATM radio transmission apparatus includes 
an ATM uwS ( " 031 having s normal operation mode and 
a low power consumption mode, a CPU pi 4} for deter- 
mining s transmission request based on information of 
a radio section, and a control Sine (118) for switching an 
operation mode of the ATM unit (103) from the CPU 
(114), and the operation mode of the ATM unit (103) is 



switched between the rsormai operation mode and the 
low power consumption mode in accordance with the 
transmission request of the radio section. When the re- 
ception Is requested from a base station, the ATM unit 
(103) is operated and when the transmission/reception 
with the base station is completed, the ATM unit Is shift- 
ed to the low power consumption mode to reduce the 
power consumption:. 
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Description 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates loan ATM (asynchro- 
nous transfer mods) radio transmission apparatus 
which recovers data from ATM information included in 
si received radio signal or converts input data into ATM 
information and transmit ft as a radio signal. 

DESCRIPTION OF THE RELATED ART 

in a broad band ISDN (B-ISDN}. the ATM which is 
a transfer mode for rapidly transmitting a large volume 
of information has recently been adopted in place of a 
conventions: synchronous transfer mode (STM). and an 
ATM radio transmission apparatus (or radio-transmitting 
data by using the ATM has been developed. 

An outline of the ATM is described in "Pictoriel Text 
tor ATM S MuSMTiedis*. chapier 2, published by OHM 
Co. , Ltd. 

A conventional art ATM radio transmission appara- 
tus comprises a radio transmission unit for receiving a 
signal transmitted by a radio frequency, demodulating 
and channel-decoding it to obtain received data, and (or 
cnannei-cading transmission data and performing mod- 
ulation to transmit if over a radio frequency, an ATM unit 
for extracting desired received ATM information from the 
received data., and for preparing the transmission data 
on the basis of transmission ATM information, and an 
ATM unit terminal such as a personal computer (PC) for 
displaying the data included in the received ATM infor- 
mation and tor oufpuffing the transmission ATM infor- 
mation data to the ATM unit. 

The ATM unit extracts cells of (he received data to 
recover data and inserts ceils into the transmission data. 
The ceil is a unit o! a block of Informal ion handled by the 
ATM and has a length of 53 bytes. Each coif comprises 
a cell header representing a cell attribute and user in- 
formation. 

In order to extract the cell of the received data, it is 
necessary to hold cell synchronization, that is, to locate 
the header of the ceil from the received bit sequence 
and identify the celt having the 53-byte length. 

An operation for holding the ceil synchronization in 
the ATM unit is explained in the above-referenced article 
'Pictorial Text tor ATM and MulH-medta", Fig. 2-9. 

in order to hold the cell synchronization, a "self-syn- 
chronization* function by an HEC (Header Error Control} 
is used. Three stales transit before the cell synchroni- 
zation is established. First, in 'hunting state" in which a 
head of the ceil is not known, a CRC ol the header is 
calculated and the calculation is repeated by shifting the 
received bit sequence one hit by one bit until the remain- 
der becomes "0". When the remainder of the ORG be- 
comes *Q', the state becomes "pre-synchronizatton 



state', in the pre-synchronization state, the HEC of the 
header is calculated for every 53 bytes from the time 
point when the remainder first becomes °0" to determine 
the position of the cell. When the cell header is c.oniin- 
*' musty Identified six times as normal, the state becomes 
"synchronization established state" or "synchronization 
state*, if the correct HEC is not continuously identified 
six times, the process immediately returns to the "hunt- 
ing slate" 

In the "synchronization established state", since the 
head position of the cell is identified, the HEC is calcu- 
lated based thereon for every S3 bytes, and if it is cor- 
rect, the synchronization established state Is main- 
tained. Even if an HEC error is detected in the course. 
** it is not determined as out ^{-synchronization unless the 
error is continuously detected sever; times, and the syn- 
chronization established state is maintained When the 
HEC error is continuously detected seven times, if is im- 
mediately determined as out -of -synchronization and fh e 
process returns to the "hunting state" to start the iden- 
tification of the head position of the celf. 

The operation of not: immediately causing the state 
fo transit even if the condition change occurs is com- 
monly referred to as '"protection", and a period until shift - 
25 ing to the synchronization state is referred to as "back- 
ward prot ection '' and a period until shifting out of the syn- 
chronization state is referred to as "forward protection*. 

Thus, in the ATM unit, the processes tor the follow- 
ing three states are conducted: 

30 

(1) in the "hunting state*, the HEC calculation is ef- 
fected by shifting the temporary 32-bst header one 
bit by one bit. 

(2) In the "pro-synchronization state", the HEC cal- 
35 dilation is effected for every 53 bytes. 

(3) in the "synchronization state*, the HEC calcula- 
tion is effected for every 53 bytes. 

However, in the process by the ATM unit, the HEC 
■«•' calculation needs a very high speed of operation of 1 58 
Mbps and power consumption therefor Is large. There- 
lore, the ATM radio transmission apparatus including 
the ATM unit is required to significantly reduce the power 
consumption. Otherwise, it cannot be conformed to a 
« battery-driven system. 

SUMMARY OF THE INVENTION 

it Is an object of the present invention to provide an 
so ATM: radio transmission apparatus which reduces the 
power consumption in order to solve trie above problem 
of the prior art apparatus 

in the ATM radio transmission apparatus of the 
present Invention, the ATM unit Is provided with a normal 
ss operation mode and a low power consumption mode, 
and when the transmission/reception with a base station 
is completed or the exchange of data between the ter- 
minal and the ATM unit is completed, the ATM unit is 
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shifted to the tow power consumption mode to reduce 
the power consumption. 

An ATM radio transmission apparatus according to 
a first aspect of the prassnt invention comprises a radio 
transmission unit {102} tor receiving s radio signal in- 
cluding ATM information, demodulating and decoding 
Eh© received signal to obtain received dais, and for en- 
coding transmission data and modulating a radio signal 
by using the encoded transmission data to transmit the 
modulated radio signal, and an ATM uni; (103) for ex- 
tracting received ATM information from she received da- 
ta output from said radio transmission unit, and for pre- 
paring the transmission data on the basis of transmis- 
sion ATM information to output the transmission data to 
said radio transmission unit. The ATM unit 003} in- 
cludes a mode selection control unit {217} tor changing 
an operation of a portion of circuits Included in said ATM 
unit between a normal mode and a low power consu mp- 
tion mode In accordance with a mode selection signal, 
and the radio transmission unit (102) includes control 
means (11 4) ) for generating said mode selection signal 
on trie basis of a control Signal including transmission 
start Information transmitted from a base station. 

An ATM radio transmission apparatus according to 
a second aspect of the present invention comprises a 
radio transmission unit: (102) for receiving a radio signal 
including ATM information; demodulating and decoding 
the received signal to obtain received data, and for en- 
coding transmission data and modulating a ratio signal 
by using the encoded transmission data lo transmit the 
modulated radio signal, an ATM unit (1 03} tor extracting 
received ATM information from the received data output 
f rom said radio transmission unit, and for preparing the 
"transmission data on the basis of transmission ATM in- 
formation to output the transmission: data to said radio 
transmission unit, and a terminal (104) for processing 
the received ATM information output from said ATM: unit, 
and for outp Lifting the transmission ATM information to 
said ATM unit. The ATM unii: (103) includes a mode se- 
lection control unit (218) for changing an operation 
mode of a portion of circuits Included In said ATM unit 
between a normal mode and a low power consumption 
mode in accordance with a predetermined signal includ- 
ed in the transmission ATM information output from said 
terminal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows a block diagram of a configuration of 
an ATM radio transmission apparatus according to 
a firs! embodiment of the present invention, 
Fig. 2 shows a frame format of a super frame trans- 
mitted by the ATM radio transmission apparatus; 
Fig. 3 shows a flow chart of an operation procedure 
of the ATfi radio transmission apparatus as shown 
in Fig 1; 

Fig. 4 shows a block diagram of a configuration of 
an ATM unit included in She ATM radio transmission 



apparatus as shown in Fig. 1 ; 
Fig. 5 shows a block diagram ot a configuration of 
an ATM radio transmission apparatus according to 
a second embodiment of the present invention; 
*' Fig. 6 snows a flow chart of an operation procedure 
of the ATM radio transmission apparatus as shown 
in Fig. 5; and 

Fig. 7 shows a block diagram of a configuration of 
an ATM unit included in the ATM: radio transmission 
it 1 apparatus as shown in Fig. 5. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

« (First Embodiment) 

As shown in Fig. 1 , an ATM radio transmission ap- 
paratus according to a first embodiment of the present 
invention comprises a radio transmission unit 1 02 for re ■ 

?Q ceivlng a signal transmitted at a radio frequency, de- 
modulating and channel-decoding it to obtain received 
data 112, and for channel-coding transmission data 1 1 7 
and performing modulation to transmit it over a radio fre- 
quency an ATM unit 103 for extracting dssired received 

2$ ATM: information 1 26 from the received data 1 1 2, and 
for preparing the I ransmlssion data 1 f 7 based on trans- 
mission AT M information 124, and an ATM unit terminal 
104 such as a personal computer for displaying data in- 
cluded in the received ATM in formation 1 26, and tor out- 

30 pulling the transmission: ATM Information 124 

in the present Invention, the ATM unit 103 has a nor- 
mal operation mode- and a low power consumption 
mode In which operation of a portion of the circuits is 
stopped er operated at a tow speed. 

as The ATM radio transmission apparatus of the first 
embodiment is explained in detail. 

The radio transmission unit 102 comprises an an- 
tenna 101 for transmission and reception, a received 
frequency converter 1 07 for down-converting a fraquen- 

■«•' cy of a received signal from a radio frequency So a base 
band frequency, a demodulation circuit 1 09 for demod- 
ulating a base band signal, a channel decode circuit 1 1 1 
for decomposing she demodulated signal into informa- 
tion hits, a channel code circuit 118 for allocating; trans- 

« mission ATM information to a plurality of slots and add- 
ing error correction codes, a modulation circuit 120 for 
conducting modulation by using the encoded data, a 
transmission frequency conversion circuit 122 for con- 
verting a frequency of the modulated signal to a radio 

*> frequency, a switch 105 for selectively connecting the 
antenna 1 01 to a transmitter side or a receiver side, arid 
s GPU 114 tor controlling operations ot the radio trans- 
mission unit 102 and transmitting a mode selection sig- 
nal to the ATM unit 103 through a control lino 118 to 

5s change the operation mode of the ATM unit 1 03 between 
the normal operation mode and the low power consump- 
tion mode 

in the radio transmission unit 102, the switch 105 
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connects the antenna 101 to the receiver side in the re- 
ception mode, and the signal received by tho antenna 
101 is down-converted from the radio frequency to the 
base band frequency by the received frequency conver- 
tor 107. The signal is then demodulated by the demod- 
ulation circuit 109 and decomposed to formation bite 
by she channel decode circuft 111. 

On the other hand, in the transmission mode, the 
transmission ATM information is allocated to the piural- 
ity of slots by the channel code circuit 1 1 S and error cor- 
rection codes are added. The data is then modulated by 
the modulation circuit 120, converted to the radio fre- 
quency by the transmission frequency convenor 122 
and transmitted from the antenna 101 through the 
switch 1 05 changed to the transmitter side. 

In the present embodiment, the GPU 114 con trots 
(he operation mode of the ATM unit 103 to the norma: 
operation mode or the low power consumption mode 
based on the received ATM information decoded by the 
channel decode circuit 11 1 , and this is a difference from 
the conventional apparatus. 

A method for selecting the operation mode of the 
ATM unit 1 03 by the CPU 1 1 4 of the radio transmission 
unit 102 is explained. 

As shown in Fig. 2. when the radio transmission is 
not effected, the radio transmission unit 1 02 effects the 
super trams reception to transmit and receive informa- 
tion with the base station once in a time period corre- 
sponding to several frames to several tens frames (N- 
trame period) The Information transmitted by the super 
f rame reception includes control information, and when 
the base station starts the normal transmission to the 
radio transmission unit 1 02 by using a down fink, i i Iran s- 
mils the transmission start information in the control In- 
formation. 

Since the ATM unit 103 need not operate until the 
transmission start information is transmitted from the 
base statson, the CPU 11 4 controls the ATM unit 103 to 
shift io the low power consumption mode by using the 
mode selection signal 116 until the transmission start 
informal ton is transmitted, 

A control procedure thereof is explained with refer- 
ence to Fig. 3. 

When the radio transmission unit 102 receives a 
signal on the down iink (step 1 ), It channel-decodes the 
signal to decode a reception request from: the base sta- 
tion (step 2). When the reception request from: the base 
station is detected (step 3) and if the current operation 
mode of the ATM unit 1 03 is the normal operation mode 
(step 4). it continues the reception until the transmission 
f rom the base station is completed and outputs the re- 
ceived ATM information to the ATM unit 103 (step 6). 
When there is data to be transmitted from the ATM unit 
on an up link, she radio transmission unit 102 transmits 
it to the base station on the up link. 

In the step 4, if the current operation mode of the 
ATM unit 103 is not the normal operation mode., the CPU 
11 4 of the radio transmission unit 102 controls the ATM 



unit 103 to shift fo the normal operation mode (step 5). 
and the process proceeds fo the stop 8. 

When the transmission or the reception is eomptet- 
ed (>!ep 7), the CPU 114 controls the ATM unit 103 to 
*' shift io the low power consumption mode (step 8) and 
the process waits for the next super frame reception. 

Fig. 4 shows a block diagram at a configuration of 
an infernal circuit of the ATM unit 103 In Fig. 4, the re- 
ceived data is supplied from the radio transmission unit: 
to to a reception butter 203 through an interface 201 The 
reception buffer 203 comprises an ATM cell end 
processing unit 204. an ARQ (automatic request for rep- 
etition) control unit 205 and a celt stream reproduction 
processing unit 206. The received data output from the 
>s reception buffer 203 is input to an ATM ceil assemble 
unit 207 which assembles the ATM cells from the re- 
ceived data to prepare the received ATM information. 
The received ATM information is converted to an optical 
signal by an STM-1/OC3 transmission unit 208 and 
•?c transmitted io an terminal by an optica! fiber through a 
terminal interlace 209, 

On the other hand, an STM-1/CC3 receive unit 210 
receives the transmission ATM information transmitted 
from the terminal over the optical fiber as the optica! stg- 
25 na! through the terminal interface 209. converts it to an 
electrical: signal and supplies it to an ATM cell synchro- 
nization unit 211. The ATM ceils are synchronized by 
the ATM ceil synchronisation unit 211 and transmission 
data is prepared by a radio ATM ceil generation process- 
es ing unit 213 included in a transmission buffer unit 212 
based on the information included in the ATM cells. The 
transmission buffer unit 21 2 also includes an ARQ con- 
trol unit 21 4. Art ATM interface control information ter- 
mination unit 202 controls the ARQ information through 
3S ARQ control units 205 and 214, The transmission data 
ts transmitted io the radio transmission unit through the 
interface 201. 

A reference timing generation unit 215 receives a 
liming signal from ihe radio transmission unit through 
■«•' the Interface 201 to generate timing for time stamps and 
various reference timings. An alarm processing unit 215 
detects the abnormality in the data transmitted from the 
terminal and notifies the abnormal slate lo the ATM in- 
terface control information termination unit 202. 
« Of the above components; the components neces- 
sary to maintain ihe minimum necessary functions in the 
reception stand-by state are the STM-1/OC3 transmis- 
sion unit 20B, the STM-1/OC3 reception unit 210. the 
ATM: eel! synchronization unit 21 1 , the transmission buff- 
so er 2i 2, the reference timing generation unit 2 s 5 and the 
alarm processing un it 216 Other circuits, that Is, the 
ATM: interface control information termination unit 202, 
the reception buffer 203 and the ATM cell assembly unit 
207 in the block 202 surrounded by broken lines in Fig. 
5s 4 need not be operated when the line is not connected 
to other ATM radio transmission apparatus so that the 
operations of those circyits are stopped to reduce the 
power consumption. As for the reception buffer unit 203 
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and the ATM cell assembly unit 207, the operation may 
be changed to lew speed operation instead of stopping 
trie operation ol the circuits so thai the power consump- 
tion is also reduced The stop of the operation ol ihe 
circuit or the tow speed operation is herein referred to 
as she low power consumption mode. 

The mode selection control un it 21 7 responds to the 
mode selection signal ftom the radio transmission unit 
toconiroftheekcuits mthe block 220 to the norma! mode 
or the low power consumption mode. When the low 
speed operation is to be conducted, only the reception 
buffer unit 203 and the ATM ceil assembly unit 207 are 
centres! -3d 

As the terminal 1 04 in Fig. 1 . a personal computer 
or a television conference system having the ATM inter- 
face may be used. 

By stopping the operation or performing the tow 
speed operation of the ATM unit, which needs high 
speed operation and consumes a large power, while the 
data transmission and reception is not conducted, the 
low power consumption is attained. 

(Second Embodiment) 

The terminal 104 displays the information received 
from the ATM unit! 03 and prepares the data to be trans- 
mitted and transfers it to the ATM unit 103 However, in 
the conventional ATM: radio transmission apparatus, the 
ATM unit 1 03 must always monitor the data flowing over 
the signal fine and the power consumption therefor is 
large. 

In an ATM radio transmission apparatus according 
io a second embodiment of the present invention as 
shown in Fig. 5. the terminal 1 04 inserts a terminal op- 
eration start/end signal to the ATM cell and outputs it to 
the Alius unit 103, and the ATM unit 103 detects the ter- 
minal operation start/end signal and changes the oper- 
ation between the normal mode and the low power con- 
sumption mode based on the detected signal so that the 
power consumption is reduced. 

An operation after the transmission request is ex- 
plained with reference to a flow chart of Fig. 8. 

When the operation mode of the ATM unit 103 is the 
norma! operation mode (step 11), the data is derived 
from the terminal 104 to the ATM unit 103. The data is 
then output from the ATM unit 1 03 to the radio transmis- 
sion unit 1 02, and she radio transmission unit 102 trans- 
mits it to the base station (step 1 3). Also, the radio trans- 
mission unit 102 can receive the data transmitted ftom 
the case station. 

in the step 11 , If the operation mode of the ATM unit 
103 is not the normal operation mode, she operation 
mode of the ATM unit "03 is changed to the normsi op- 
eration mode (step 12) and the process proceeds to the 
step 13. 

When the transmission/reception is completed 
(step 1 4), the ATM unit 103 Is changed to She low power 
consumption mode (step 1 5), 



Fig. 7 shows a block diagram ot a configuration of 
an Interna) circuit of the ATM unit 103. In Fig. 7. the dif- 
ference from Fig. 4 which shows the first embodiment 
is explained. The mods selection control unit 218 re- 

*' ceives the ATM cell from the synchronization unit 21 1 to 
detect the terminal operation start/end signal therefrom, 
and when it is determined that the terminal is in opera- 
tion , it controls the Circuits in the blocK 220 to She normal 
operation mode. When it is determined that the terminal 
is not in operation and the base station does not trans- 
mit, It controls the circuits in the block 220 to the low 
power consumption mode. When the low speed opera- 
tion is to be conducted, only the reception buffer unit 
203 and the ATM cell assembly unit 207 are controlled, 

« similarly to the first embodiment. 

By stopping the operation or performing the low 
speed operation of the ATM unif. which needs high 
speed operation and consumes large power, while the 
data transmissionrroception is not conducted to shift it 

■?c to the low power consumption mode, the low power con- 
sumption is attained. 

The first embodiment and the second embodiment 
described above may be built In one ATM radio trans- 
mission apparatus. In this case, when at least one of the 

25 mode seiection signal derived from the radio transmis- 
sion unif and the terminal operation start/end signal de- 
rived from the terminal indicates to change to the normal 
mode, the circuits are controlled to the norma! mode, 
and if both signals indicate to change to the low power 

30 consumption mode, Ihe circuits are controiied to the low 
power consumption: mode, 

Claims 

35 

1 . An ATM {asynchronous transfer mode) radio t r&ns- 
misslon apparatus comprising; 

a radio transmission unit (102) for receiving a 
■«•' radio signal including ATM Information, demod ■ 

ulating and decoding the received signal to ob- 
tain received data, and for encoding transmis- 
sion data and modulating a radio signal by us- 
ing the encoded transmission data to transmit 
« the modulated radio signal; and 

an ATM unif (103) for extracting received ATM 
information from the received data output from 
said radio transmission unit, and tor preparing 
She transmission data on the basis of transmis- 
*> sion ATM information to output the transmis- 

sion data to said radio transmission unit, char- 
acterized in that: 

said ATM unit (103) includes a mode selection 
control unif (217) for changing an operation of 
ss a portion of circuits included in said ATM unit 

between a normal mode and a low power con- 
sumption mode In accordance with a mode se- 
lection signal; and 
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said radio transmission unit (102) includes con- 
trol moans (114) for generating said mode se- 
lection signal on the basis of a control ssgnai 
including transrnission start information trans- 
mitted from a base station. 



s 



(103) operates the portion the circuits included in 
said ATM unit at a low speed in the low power con- 
sumption mode. 



2, An ATM radio transmission apparatus comprising: 

a radio trans mission unit (102) for receiving a 
radio sign?:! including ATM information, domed - it 1 
utaling and decoding the received signs! to ob- 
tain received data, and for encoding transmis- 
sion data and modulating a radio s:gnsi by us- 
ing the encoded transmission data to transmit 
the modulated radio signal; ts 
an ATM unii (103) for extracting received ATM 
information from the received data output from 
said radio transmission unit, and for preparing 
the transmission data on the basis of transmis - 
sion ATM information to output the fran-smis- so 
sion data to said radio transmission unit; and 
s terminal uni! 004) for processing the received 
AT M in formation out p ut f rom: said AT M u n St . and 
foroutputtingthe transmission AT!yt information 
to said ATM unit, characterized in that; ss 
said ATM unit (103} includes a mode selection 
control unit (21 S) for changing an operation 
mode of a portion of circuits included in said 
ATM unit between a normal mode and a low 
power consumption mode in accordance with 30 
a predetermined signal included in the trans- 
mission ATM information output from said ter- 
minal unit, 

3, An ATMtfartsmtssiori apparatus according to Ctesri ss 
1 , further comprising: 

& terminal unit (104) for processing the received 
ATM information output f rom said ATM unit, and 
foroufputfingths transmission ATM information ■«•' 
to said ATM unit: 

wherein said ATM unit (103) further includes 3 
mode selection control unit (218) for changing 
an operation mode of a portion of circuits in- 
cluded in said ATM unit between the normal 45 
mode and the low power consumption mode in 
accordance with a predetermined signal includ- 
ed ;n the transmission ATM information output 
from said terminal unit. 

so 

4, An ATM radio transmission apparatus according to 
any one of Claims 1 to 3, wherein said ATM unit 
( 1 03) stops the operation of the portion of the- cir- 
cuits included in said ATM un it in the low power con- 
sumption mode, SS 

5, An ATM radio transmission apparatus according to 
any one of Claims t to 3 wherein, said ATM unit 
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